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MESSAGE FROM THE PRESIDENT 


As you all kerw or may not know, the presen: executive was appointed 
to serve an interim of six months. That pericd is up now and some of us are 
relocating our directions. As such, I vill be steppine down as President 
and a new one, George Chambers, will be coning in. George has done a fine 
¿ob co-ordinating in the past year ard we wish him all the best in the 
future, 


I will probably be in n^»? of the other executive positions and if pot, 
then I hope that I can help the sew E ecutive in ary way possible. 


Regards, 
Greg Liovd 


EDITOR'S NOTE 


I'm sure 1 speak on behalf of the rest of Lhe membership, Greg. You 
have done a fine job az president and the club has come a long way since 
our ’*Get-Together’ days. Even though the club if now move formalized, we 
have not lest sight of the ’free-for-al GF a One-On-One member contact 
during our meetings which I’m sure has 
difficult areas of the computer. 


e 
i?’ 
k 


helped a lot of members with some 


Congradulations. George, as the rsp President of Timer-Sinclair 
Club.Good luck ac our new Fresilont. 
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COMPUTE? ACCURACY 
E Wi 


An article in the acti? issue af TLTENTISIC AMERICAN gives a method 
for determining the calculating preciso l; vei D à computer or 
2 


calculator. The proreed: re it io cnter {.00 07007 na Scu are it 27 times. 
The correct res lt is, to ler” dic te. 
ARG cen 


but most machines «ill 56 كانت تنس‎ 


All calculators can usually have the first three digits correct so 
that the per cent error is under 0.1. Unfortunately, most computers are a 
rather sad lot when tested on this method. These are some of the results: 


COMPUTER RESULT ERROR 


Apple 11 Basic 22723.9709 96.6 
IBM PC Basic 8850273. 1212. 
Ontel Basic 8886690 1217. 
£ZX-81 Basic 710493.46 5.3 


The comparison with these others, makes our little "toy" look like a 
giant. So don’t knock it! ١ 


The program I used to test the ZX-81, which listed the numbers as they 
were calculated is: 


10 INPUT A 


20 FOR B = 1 TO 22 
30 LET C = A ¥¥ 2 
40 PRINT C3" و"‎ 

SO LETA=C 

60 NEXT B 


A MACHINE CODE PROGRAM WITH 1 POP 
(by K; Van Vliet) 


This is the Machine Code program I used to discuss turning a Call PG 
Routine (a GOSUB with a RETURN) into a GOTO P@ with the RETURN address: 

Q + 1 + 256 P in HL as follows: 

First, set up the following Basic program, RUN it and then LOAD all 
the decimal values found at the end of this article when prompted for each 
INPUT N at its proper address: 


NOTE: If you made an error then iput a number larger than 255 and 
start over. 


1 REM ...25 characters minimum... 
10 FOR I = 16514 TO 16538 
20 PRINT 13" " 
30 INPUT N 
40 PRINT N 
50 POKE I,N 
60 NEXT I 
70 CLS 
SO PRINT AT 5,0; "inverse space” 
90 RAND USR 16523 
100 POKE 16528,118 
110 POKE 1525528 83 
120 PRINT AT 10,0; "inverse space" 
130 RAND USR 16523 i 
140 STOP 
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عمس يس صصص و جسم بح سو بس لحرا نس علضم rn ep‏ 


D 


o 


T 


V ADDRESS OPERATION HEX DEC 


16514 POP HL E1 225 
16515 LET A=PEEK HL 7E 126 
16516 CP 128 WITH A FESO 254,128 
14518 RETURN IF ZERO.. cs 200 
16519 RST 10 (PRINT) D? 215 
16520 INC HL 23 35 
1652 GOTO (-8) 18F8 24,248 
16523 CALL 16514 CDPQ 205,130,64 
16526 K 48 
16527 . ; 27 
16528 0 
16529 V 5? 
16530 A 58 
11 N Si 
16532 0 
16533 V 59 
16534 L 49 
16535 I 46 
14336 ع‎ 42 

14537 T 57 
16538 inverse space 128 


in Newsletter  Vol.2/No.? or the March issue, i inadvertently made a 
mistake in basic lines 30 & 40 of page 12. The address you FOKE your 


numbers into should be 16450 for line 30 and ¿0651 for line 40, The reason 


for using these 2 special locations was that it makes the machine code 
program re-locatable anywhere in menory. So if you want to load the REM 
generator at address 8192 (the 8K area if you have 64K or the Hunter 
Board), you can do this without changing any of the machine code. But you 
must change the Basic Line (after the above correction) of line 50. If you 
load the program at 85192 then you must use 'RAND USR 8192’. If you load it 
at address 10000, then 'RAND USR 10000’. In all cases the machine code will 
read the values stored at 16450 & 164451 which is 2 bytes of spare RAM 
memory not used by the computer. 


MACHINE CODE PROGRAMMING 


Now that you have your 'feet a bit wet’ in machine code, let's get on 
with just a few more commands. If we want to print a character to the 
screen, there are a fen ways to do it. The simplest way is a one byte 
machine code command which prints any of the printable characters. If you 


look in the manual, you will see a few RST's which are actually machine 


code subroutines built within the 2-80 microchip. The one mostly used is 
RST diód (or RST 10h) which is 'PRINT A CHARACTER ROUTINE’. (By the way, 
whenever you see the small letter 'd' or 'h', this simply means the number 
is ‘decimal’ or *hexadecimal’ or 'hex'.) There is only one stipulation with 
using RST 16 and that is the character you wish printed must be contained 
in the 'A' register and it must be printable. The machine code byte for RST 
16 is 215d or D?h. Therefore, you must first load the 'A' register with a 
printable character in code form. Checking your manual again, you will find 
that the printable characters run from code 'O' to code 'ó3' and their 
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inverse is from code i28 to code 191. 


As you recall in our earlier Newsletter, you must load the machine 
code somewhere (above RAMTOP, the 8K area, or from a REM statement.) and 
the most convenient place is from a REM statement which is always at 16514. 
So enter a REM statement with a few characters (at least 4); then using 
your loader program (or by direct command since it is a tiny program), POKE 
the following numbers in: 

POKE 16514,42 POKE 16515,38 POKE 16516,215 POKE 16517,201. 


This is what it looks like in mnemonics: 


LINE CODE MNEMONIC COMMENTS 
1 62,3 LD A,38 load °A?’ with the code for the letter 'A' 
2 215 RST 16 Call the subroutine to print a character 


d 201 RET return to Basic 


Now RAND USR 16514 and the letter 'A' is printed on the screen. This 
may not seem like a big dea! now but it's the first step in machine code 
programming. Let's expand the program a little to show you the real value 


and speed of machine code. 


The above program is similar to the following Pasic: 


10 LET AS="A" 
ZO PRINT AS 


32 STOP 
Expanding the machi: 5 tint 8 
LINE COLE HNEMONIC COMMENTS 
1 62,32 LD 6,8 Load the 'A' egister with the letter *A? 
2 215 RST 16 Cali the Subroutine to print a character 
3 24,251 JR 251 Jump back 5 bytes (to start) 


Now, RAND USR 16514, and immediately, the whole screen fills with the 
letter  'A'. Try this with a few other character codes or their inverse. The 
above machine code is somewhat similar to adding line 30 to the above Basic 
line which is: 

30 GOTO 10 


There is still a faster printing routine but we'li get into that some 
other time. In the meantime, I will explain the new command: 'JR'. There 
really is no equivalent in Basic. In the above Basic line, we have what 
would be considered in machine code as  'absolut addressing’. In other 
words, the program must GOTO a specific line and no others. The machine 
code equivalent would be a 'JP' (or Jump) command which would be Jump to a 
specific address. But the machine code command 'JR' means 'Jump Relative’ 
to the address it is on to another address. In this case it was 5 bytes. 
Notice, no specific address is specified; only the number of bytes to jump. 
What this means is that by jumping relative, you save 1 machine code byte 
(since JP takes a total of 3 bytes), and most important is that the whole 
machine code program is re-lacatable anywhere in memory. In the JR routine, 
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no specific address is specified which means that it only jumps forward or 
backward, the required number of bytes. Threfore, you could load the above 
routine at 8192 then RAND USR 8192 and get the same results. 


Again, you must learn a new rule or exception to the above 'JR'. You 
are restricted as to how far you can jump relative; you can only jump ahead 
128 bytes or back 127 bytes. If the jump is greater, then you must use a 
7 IP? (jump to absolute address) instead. Therefore, when the computer comes 
across the machine code command '24', the byte following tells the computer 
how far to jump .and whether it is a forward or a backward jump. If the 
computer reads a number from 1 to 128, then the routine will jump ahead 
that many bytes; but if it sees a number from 129 to 255, then that means 
to jump backwards. But how do we determine the number of bytes backwards? 
Forward is simple enough since we just read it directly; for the backwards 
jump, subtract that number from 254 and the result is the number of bytes 
to jump back. Therefore, in the previous machine code routine, JR 251 means 
256-251=5 which is jump back 5 machine code bytes. 


There is something else to remember when figuring the number of bytes 
(this is usually the most troublesome area of machine code). Whenever 
determing the number of bytes forward or backwards, ALWAYS REMEMBER TO 
-COUNT THE BYTE ITSELF. For example, if the computer reads JR 3, and the 
bytes in. the program were: 10, 15, وت ,و24‎ 1, 15 , 22, 64; it would jump to the 
address hold ing the byte value 64. Let’s go through this step by step 
because anytime you have trouble in machine code, always check the JR 
routines. 


The computer reads the first 2 bytes then sees the byte 24. It next 
reads how many bytes to jump relative and the following byte is 3. 
Therefore, the computer has processed bytes 10,16,24 and no it is 
Processing byte value #3. Jumping ahead 3 bytes, the first byte to jump is 
i, the next byte is 18 and the 3rd byte to jump is 22. The computer then 
begins its machine code command execution at byte value 64 which is the 4th 
byte (3 bytes have been jumped). If you check back on our previous machine 
code tiny program, you should see how we arrived at jumping back 5 bytes. 
Don't forget, the computer first reads the command for JR then the number 
of bytes which are two bytes processed before the actual command is 
executed. 


Again, if we are outside of this range, then then you must use a JP 
instruction (or if you*re very careful, another JR instruction). The JR 
instruction uses only 2 bytes whereas the JP instruction uses 3 bytes. For 
example, in the previous machine code program, you could have used JP 16514 
(jump to the address of 16514) which would be in machine code: 195,130,64. 


But you can readily see that if you decided to move this to the 8K area, 


then you would have to change the JP address which instead of 16514 would 
be 8192 which means more math calculations. : 


You now have 2 more new commands. learned: JP and JR. But again there 
are duplications (of a sort). If you check your manual, the code 40,n which 
is JR z,n and code 2023 JP z,nn. These mean if the arithmetic performed 
equals zera then execute a JR or a JP. There are other commands similar 
such as JR C or JP C (carry set-to be discussed), etc. With the 2 new 
commands, you have learned several new commands. 
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Arithmetic Performed = 0 


The arithmetic used is a simple subtraction performed on the 'A' 
register and can be performed on the 'A' register only. If you check your 
manual, notice for the cedes 184 through to 191...CP رع‎ CP C, etc. (& code 
254...CP n). But compare ’B’ to what? You can only compare any of the 
registers or numbers to whatever value is contained in the ’A’ register. So 
instead of writing: "CP B TO ^A", since we can only compare to the 'A' 
register, we write: CP B and 'A' is understood. For example, if tne 'B' 
register contained the value 10 and the 'A' register contained the value 
10, when the computer comes across the command 'CP B', it will subtract the 
"B? register from the 'A' register. NOTE: it doesn’t actually subtract the 
2 registers. They will still contain the same values. It subtracts them 
^mentally' if you like to determine the results. 


After performing the subtraction, if the result is zero, then (in 
computer terminology) the zero flag is raised. if the computer came across 
the next instruction which might be JR Z, 10...it would jump anead 1C bytes 
since the zero flaco is set or raised. 


We can compare any of the registers with °A? or a number from 'O to 
255’ with the °A?’ register. This if a very important and widely used 
command on the computer. For example, if in a space invades, S game you were 
allowed to be hit 2 times before GAME OVER, the computer could decrease the 
value by one each time you were hit and after the third time, jump to the 
routine (JP Z) to tell you the cama is Over. 


The above raises a new and another important question; that is, the 
meaning of the FLAGS. The ones mostly used ere: 


C - CARRY NC - NO CARRY Z - ZERO NZ - NOT ZERO 


There are more but you will very seldom use them and by the time you 
want to use them, there are books to explain them and you are well on your 
way in machine code almost to the expert level. 


Back to the flag issue. If you recall, a byte is made up or € bits: 
e.g. 10101010. If the bit is a '1' then that bit is said to be set. If the 
bit is a "'O*, then the bit is said to be reset. Somewhere out in the far 
reaches of the computer, i byte (i.e. & bits), are set aside for the FLAGS. 
Each bit in this byte is reserved for 1 function: 1 bit is for the zero 
flag, another for the carry, etc. Since we cannot directly access the bits, 
it’s not worth mentioning which bit does what function. Since we only want 
to know whether a certain bit is set (flag raised), or reset (not zero for 
example), then we put in that machine code command and the computer checks 
the proper bit for us. Therefore, if the computer comes across the command: 
UBRO X. it checks the Zero flags if it is set (raised), then it will 
execute the JR command: if it is reset ‘flag not raised or bit is zero), 
then it does nothing with the command after checking the zero flag. 


Even though some books show which bit represents which flag, that is 
of no concern to us since the computer does all the checking. But remember, 
2 flags may be affected by the "CP? command. For example, if the 'B' 
register contained 70 and the "A? register contained 10 and by doing a 
comparison we subtract 20 from 10. Obviously this does not equal zero so 
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the zero flag is lowered (bit=0 cr zero flag reset). But since the computer 
deals with whole positive numbers only, we have what is called an overflow 
and the ^"'CARRY' bit is set (or raised). We must keep this in mind if we 
will be concerning ourselves later in a machine code program of checking 
both the ’carry’ and the 'zero' flags. 


The carry flag is simple to understand. We knoe that if we subtracted 
10 from 10, we get zero or if we subtract 5 from 10, we get 5. Notice that 
they are all in the range from 'O-255' and are positive numbers. Therefore, 
if we subtract 20 from 10, in reality we get minus 10 i-10) or negative 10. 
We kno that the computer deals in positive whole numbers oniy so that the 
only way of passing this information on to us is by the computer setting 
the “CARRY? bit (or raizing the 'carry' flag). The same thing would happen 
if the ’A’ register contained the value 255 and it came across the 
instruction: "ADD A,10'. Again, we would have an ’overflow’ (numbers gone 
past the ’Q-255’ range). There actually is no overflow as such. It simply 
reverts back to zero and starts counting again. But we need some way of 
knowing that the number is greater than the value capable of being held by 
the register. This is done by setting the 'carry flag’. Therefore ’A’ would 
now contain the value '9'. Remember, 'O' is a number too. 


This can be useful in general addition. Don't forget, all calculators 
are like computers. The arithmetic te be performed are simply a set of 
machine code instructions. For example, if we were to add 2 numbers that go 
beyond the 255 range, then the first register will contain the new number 
and we can ’INC’ the second register by '1' if "carry is set’. 


If you have understood this: article, you will have learned 3 new 
commands (which again are duplicated in a slightly different form). These 
commands and ‘a complete understanding of the flags are very important in 
machine code programming since they are used quite extensively. On page 59 
of Toni Bakers’ book (MASTERING MACHINE CCDE ON YOUR ZX-S1), she shows a 
routine on how to print a message to the screen. Go through the routine and 
disregarding her unsual commands such as *CALL SPRINT’, check the machine 
Code instructions on what she is doing. This particluar routine has been 
used by me on several different machine code programs...even for a game 
since you can print the whoie granhic game in machine code using her 
routine before the actual playing of the game. (This of course will be 
explained further in a future article.) To understand any of her routines 
or your Own, do the same thing I doi read the machine code instruction and 
using a scratch pad, execute each instruction as the computer would and 
write down the results. For example, if you LD A, 10, then write down A=10. 
The next instruction might be INC A. Cross out 10 and write 11. This is the 
only we I have found to check why a particluar machine code routine 
wouldn't work and finding my errors Since in machine code, we have no 
SYNTAX checking. 


That's it for now so until next time, have fun programmin in machine 
p 


code. Remember, it may take 10 times longer thanBasic to program in machine 
code but the prosram will work hundreds of times faster. Very impressive. 
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PROGRAMMING 


1598 PRUSE 4E Pig ct 5 
1620 ZEOSNKET$-"Y" THEN GOTO 105 


1619 BOTO 19% 
23009 FAST 


: CLS 

2028 PRINT AT &, A; "ENTER RECORD 
eae m TO DELETÉ: 

2040 <INPUT Xm 

2 FAST 

2069 IF ا‎ OR XB>5TAS N THEN 


2° 
2666 LET neue AG 
#275 PRINT m THIS TRE RECORD 


2 454 8 
2077 IF INKEY g= Y" THEN GOTO 266 
2078 GOTO 


LET Retz) SRS 1 
NEXT T 
LET REIN a" 
LET N=N=1 
RINT AT 42,0; "RECORD "; XS; 
As BEEN DEL 
gare PE 


iria myi uomi 
Quem uceuoueou 
SAAS NOG HORS 


Dinar papa هزد مو‎ 8 


T OM FILE ١ 
^R AT 20,2; "DELETE RNOTH 
ECORD? (AN 

235 PAUSE 4:4 


c 
oe SN aT 5,8; “RECORD “ix; Y 
e 


¿1180 
ARQ 


à 


2848 IF INKEY&-"v" THEN GOTO 208 
2250 GOTO 100 

3800 FAST 

35019 CLs 

3020 FOR P=N-2 TO 1 STEP -1 

23030 FOR _@=<% TO P 

3040 IF PR$(23,1 TO 26) <=RS(O4+2,2 

TO 2e) THEN SOTO 3102 

30590 LET Us-HE(GU 

3069 LET R$i9)-R5:072) 

3070 LET R&:G412)zuU& 

3100 NEXT © 

3110 NEXT P 8 
3120 PRINT AT 8,6; "ALL RECORDS 3 
5 5 

$139 PRINT ,,THB 6; "PRESS A KEY 

FOR MENU" 

3140 PRPUSE 464 

3159 GOTO i80 

4600 FAST 

4018 CLS 


= LET imi 
¿BOO PRINT UNDO. "¿TAB 9; “HANE™ 
48460 PRINT LS 
OE CES UI ¿TAB &IRECII,L TO 257 


X 
1 IF Lin THEN GOTO digo 
4930 IF PEER 2444254 THEN GOTO 4 


2350 
2088 PRINT AT 21,0; “C=CoONTINGE, 
=PRINTOUT , MzHMENLU 
PEUSE ¿Ed 


2288 IF IMKEYgz"P" THEN GOTO 42% 
>. IF INKEYS="0" THEN GOTO 4305 


4420 IF XMBREYS4zUB" THEN GOTO 108 
4139 GOTO ¿090 


ac 
à GOTO 2070 
6 SOTO 4950 


LO i 
Te o T OR INKEY $? H0757. 
GOT 


BASIC 


1 REM NEWSLETTER NAME FILE 
2 REM BY STAN PIOTROUSHI 
3 REM JANUARY 21284 
4 REM 
& REM 
10 GOTO 29009 
28 PRINT 28 ) 1 , 1 TO 261 
22 PRINT at {3/24 TO 42) 
24 PRINT ROB 59 TO 575 
26 PRI RH(I.5G TO ED) 
25 PRINT RSI, 70 TO 795) 
36 PRINT RS&iII.77 TO EG) 
32 RETURN 
Lae Ss 
138 CLS 3 
-180 PRINT AT 6,6: MBHE/RDDRES 


PRINT .,TRB B;"1. ADD" 
168 Ei 4. DELETE" 


MT 
PRINT TRE E; "de LYST" 
PRINT TAB 8/5. SERERE 


FR INT 5: عات‎ 
PRINT , TRE 7; ENTER A NUME 


da 


e ue IIS VOR 


GoTo 1520 UAL INKEY & 


POT 


GG mmt AM Bad paps E EIER 


E 
LET +4 
E وتاب‎ “THEN GOTO S600 
PRINT .,,,"BDD NEM RECORD T 
P 


INT LS 
PRINT sasa "NAME: {SURNAME F 


des 


f NS. 
PRINT ET م وكرت‎ 
“BODE MESS: "j 


"CITY.XTOUM: "I 
“POSTAL CODE: "7; 


“PHONE MLUMBER: م"‎ 


D 
2 
2 
E * 
T OU. e DD 
Wee Gi er Bp" 


INPUT 
PRINT P$ 
NT ,,,,T7RB Bi ALL CORRES 


Y 
220 IF INKEYS$="N" THEN GOTO 1260 
IF INKEYS="""" THEM GOTO 252 


Ha A YO pole SOE mamge e dms rne aim dq) p 


COO) نمه‎ oum QN 87 ل‎ DO e دز دم هل هع‎ E EA هل صلا دل‎ PY CO ETE CQ C 
e SUSAR AOI gg 
ki 
= 
Y 


GI e تمع‎ ju pa papa quí Jj Jj CH ea e شل‎ fot D امع‎ Cm op شعو د سق لامي‎ Ju Ju Ju مشخ شل‎ Jsp jus Ju q AT EA po Je peii qu 


4G ERI 1220 

igo PRINT AY &,6; "RECORD "iN" 
MCELLED'" 

336 PRINT so, TAB 2: "PRESS 2 KE 
ناك‎ PAUSE 

SO LET MzuM-i 

56 GOTO 10090 

a FAST 

ico CLS 

20 LET ES(N,1 TO 26) =Ns 

[ci RBEIN,S2?S TO ¢8} = 

¿8 LET R&1N,580 TO 69) =Ts 

SG LET BSiN,7O0 TO LE ET 

TO LET RSIM.7T? TO ZBI =P Ss 

62 PRINT AT 8,5; “ADD BNÜTHER 5 
ORD? 17H)” 
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3116 SUE 2e e 
2116 GODB 2 5 
3120 PRINT ST 22,0: “P=xPRINTOUT . 
CLCONTIMJE. MeMERO" 
35120 PAUSE 464 A 
gara XP ANREYSS"P" THEM GOTO Sire 
wi 
S150 IF SINHEYIZUBM" THEN GOTO aet 
3150 FF INMEVEz"C" THEM GOTO SSG 
A 
Si? SLB 
San 
Sad Sic 
Bae 
BBs =1+1 
= 20509 
v 
S HR 6,90; “ENSURE TAPE E 
E TS فيد‎ 
560 iT sr THE RECORD MODE Te 
=P £p Rey" 

: “NOME FILA" 

21903 

?08 ىر نات تآ 

NS CRS 

Sis LOZA 

TSize 

mise 

اذ 

We {E 

SESS 

Nw 

Lee 


6 


EM Ge me r gem qno a s Ge a Gus sam wan ame 


44@3 PRINT HT 20,4;"NO MORE REC 
RDS ON FILE" RPGO 
12 GOTO 4095 
88 FAST 
OS LET Dgs"N" 
e CLS 


BO PRINT MS R : 
BO PRINT HT B,Q; "ENTER NAME TO 


S@z5 INPUT Ks 
3030 LET Ss-kge" 


5092 LET S#=<Ss'2 TO 25) 

30358 FAST , sa 

5048 LET I=1 

5858 IF SG=R$11,2 TO 263 THEN 60 
TO 5100 
35050 LET I=Zet 


5078 IF I*N THEN GOTO 5 

5084 GoTo 8 T 

3884 SAINT جم‎ 

509 FNT AB, 4; “PRESS A KEY 
FOR MENU" 

$695 PRINT AT 12,191-LEM Ke 725% 
5896 IF G$z"V" THEN PRINT AT 5.4 
¿“MO MORE MATCHES FoR” 

5297 IF Gsz"NM" THEN PRINT HT 8,3 
¿"O HATCHES Pon" 

Seas PAUSE 224 

5025 GOTO 168 

S168 CLS 

5108 PRINT AT 3,5; "RECORD NUMBER 
5108 PRINT. ,,,, 


The above program is the one we have been discussing in the 


Since some of the program lines were not clear 
and we have some new members, I thought that you would like to see the 
For those of von who have been learning 


lines to add are the ones 
the files alphabetically. 


ive records character by 
ference, it checks to see 


ffe 
has a higher value than 


the beginning, the last set of 
This deals with SORTING 
used is a simple "Bubble Sort", I'll explain how it works 
go through the algorithms to cee tho logice 


earlier Newsletters. 


program in its entirety, 
along since 
starting at 
The routine 
and you can 


3000. 


Basically, the sort compares the 2 consecu 
character and the first time it encounters a di 
If the first record 


which has a higher value, 


the second one, an exchange is made, (See lines 2040 to 3070), Since the 
computer cannot make a straizht exchange, it assigns the first record 
number to a different variable; it then assigns the second varibale 

to the first record; lastly, it assigns the second record tc equal the 


It continues on up until it finds the end then 


new or floating variable. 


starts over again until each and every record has been compared with 
each other. (The record *BUBBLES® up to the tope). 


If you check the "Character Set’ in-the back of the ZX-81 manual, 
you will see that each character is assigned a decimal value, For 
example, the number 2 is assigned the value 30 while the letter "A" is 


When sorting, the computer converts the 


assigned the value 38, 


record characters to numbers and compares the numbers; if the number 
it is comparing is a higher value, then the records are switched around. 
That's the reason why a record with a munber precedes a record with 


The following Newsletters 


a letter as their first characterse 


That's it for now on Basic programming. 


will deal with expanding this program to include partial record searches 
and how to change the program to be something else such as cataloging 

You now have the “Basic Skeleton" 

so yon only have to change the titles and/or DIMersions to suit your needse 
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magazine articles or record albumse 
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